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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain aluminous ceramics capable of sintering at a low temp., free from unevenness in characteristics 
and excellent in wear resistance with low-cost starting materials. 

SOLUTION: Alumina is used by 88 to <95wt.% as the principal component of aluminous ceramics and 3.6-1 0wt.% Si02, 0.2-2.5wt.% MgO 
and 0.2-2.5wt.% CaO are added by 5-12wt.%, in total, as subsidiary components to the alumina. When the total amt. of the Si02. MgO 
and CaO is represented by 100wt.%, the amts. of the Si02, MgO and CaO are 72-85wt.%, 3-25wt% and 3-25wt.%, respectively. The amt. 
of inevitable impurities is reduced to <0.5wt.%, the amt of defects is limited to <5% and Zr02 may further be added by 0.01-15wt.%. 
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(57) [Sfa] 

A1 2 0 3 8 811«±9 511^M 

USiO, 3.6-1 011%, MqO 0.2-2.5S 
fi* CaO 0 .2 — 2 .5*S5fffe*ti6©'&H*5- 1 

<t*&a#0»<&#SiO 1 7 2-8 511%, MqO 3 
-2 511^ CaO 3-2 5«Sx<fctt4 <fc ^CCSSttrT 
S— ^W«W^tt1&J* 0 . 5 »t%filT*cffllW U 
^M£5%feTRt-f Sfc. CftKZrO 2 £0 .0 

i-i5«a»awn-r4. 
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inxmii ai 2 o 3 8 8mm°M.t9 5W&%$m, 

SiO, MqO 0.2^2.511^ 

C aO 0.2-2.5 3S^HW^^nJiSW^*fi 
DMa 6ft Q , fJSESiO,. MqOR^CaOtD^WSCDfP 
#5-1 2fi**rC&^T. &SiO,, MqO&O'CaO 
OdWfiOffi* 1 0 0 <b Ufc£ #&Sfc$M>»J^rt* S iO, 
7 2-8 51M MqO 3-2 51*%. CaO 3- 
2 5ti5TC, frfB^nJi»W^RK«!l3&« 0 .511%«T, 

*RB*# 5 %«Tr &&c<h£#®<!:ir£ Winter ;u 

[it 331 2 ] A1 2 0 3 8 81S^±9 5Mj*«, 
SiO, 3.6-1011%, MqO 0.2 — 2.5**36. 

c ao 0.2-2.5 m&x mmmw^^mm^m 
01-15 mssB&mtzmm 1 fcffi»i6»«sttT 

*PJ^«MM»#0 .4**%«T\ TiO,#0.2** 
ffig#3 .6 0 q/an 5 jy±r*&ifrj8S 1 -3 (Z>— KfBig 

nyt«»**WJ©^«CS8»Lr^3*fltl .9 0-2 . 
1 0 q/an 3 <DJSE0f**S, C ft ^Ci & 

[AHOffllftttll!] 
[0 0 0 1 ] 

[0002] 

ft. ^O^CcKtoS»im8WW»<tOTfl5ffl3n 
;b*7\ S^Un^T, Htlf, j^t^ft£'#*06ft 
ft, ^itfe^T^ 5 t^iftiT^T^ 5 tit 7 $ 

[0 0 0 3 ] 
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r;^tit7$7^xm a 1,0,0^**3^9 0 

-9 5**^CftSSa^^*©»fll»l*»JDLri»S 
ft*«f#6tir % +»ftW*«*##6hftlr^tOHIII 

coraH^osa-rifc*. ai,o, 95- 

9 8Iis^$^iL ( Cft&CSiO, 40-8 511 
% MqO 10 — 5 5fitt& CaO 5— 5 0 £*%#>£ 
ft £#a£J»3«£ 2-5 lS%a$flD L/t ft 3 T;U 5 7"®-fe 
10 5$ v^X3^W5H¥7-2 0 6 5 1 4-*f£^gKT^fg£ 
ftTU&ffi, 1$ga^7-2 3 7 9 6 1-^238KT\ A1, 
O, 9 0-9 5mm%*&&fr£L, Cft&CSiO z 3.0 
-5.011%, MqO 1.0-1 .SllJffi^BzO, 
' 0.5-3 .5tt%«ftIir%47;RtSt7^ v 

**#«|g3ftTi>s 0 

[0 00 4] »7-20 65 1 4#^CCiE*jC[>*> 
t££fa±£tf/cfcOr&£;^ T^5^****^<ft 

* a ^^tt*s{gT^'4fc»isa"c«8fig u ft wn«ft 6 

20 -j\ L#>&, «j^acc<toT»ttS«^»^E<ft 

(^IBKr^ft:i(isr# 4 tor ttttt^©^ 6^ <t 

ft^>/c 0 

[0 00 5] *fc % ^l§¥7-2 3 7 9 6 1 #4^R(cE 
tgCDfe(D«, Al a 0 4 $«**S9 0 — 9 5**%<bfi6* 

,Ojttl 000 Wfe3^ft0.O3IS«E*jftU. «SfiS«t>Cc 

U^fcB z 0 3 OllS(cJ2H0t"fe7 = 

[0 00 6] S^oT, *3»!K> ffiafeM15Jtgr4ttt0 

40 [0 00 7 ] 

^t^/c^^gilt, »*^CC« V Al.O, 881 
*%K±9 5M*^vS^:T;U^ ^W-fe^^ y9X<DZOL 

cnCCSiO, 7 2-8 51S& MqO 3-2 
SlM^i^CaO 3— 2 5fi*%&>6ft£SlJS#^ ^ 
SM^OS^CD^Wfi^SiO, 3.6-1 011%, 
MqO 0 .2 — 2 .5M3RC>*CaO 0.2 — 2.51*% 

^*ne>^its^5- i 2**%±tt£<fc5icfflao 

T ^> — * , ^IiSW^$E^5 0 . 5 1*% «TCC}flJ©J 
so U ^^<D^S^5%JaTCcW$rJT-5 
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■[0 0 0 8] #IB<ffl#fc:*5<r>"C % ^S^^Bi 

OWStJfaXU/tft, W^XLrflfifflftitfU ^<OiS 
m±±tfLtcW (JHT, «»t±WBr4t»9. ) tws 

©ism <a*. 5 o o^s) ©jtawf^a^jati? 

[0 0 0 9 ] fufaiIW±±tf te\ 

>F*^:7©#^+*>FHSE*fflC»* 

4 0 FffiSr* ^OffiEcDj^ii^r 1 5 0 0 

* (jsstf, 9-^tc»9. ) («t\ 

*#4 0 0©#^V*>FttE«CW9»iL 1 5 0 
Om/sec, fOS&a4|E3 5Mnk *7 - ^ ^ 1 3 m/secCD^ 

#Tr#j5 o «x mBFRU L/ftitt. Wi&#*ihtf>r«£E* l 

OffiHSl*, ffi5*#6 0 0O^-Y+*> FK5 

iCJKflS;^ J^5£ 1 5 0 0 m/sec, S 2 // m. 9 

-^310 1 0m/sec©^TTft2 0-3 0 MmWBUU/c 

sitm*, wHiaaxLfc-fe^ 5 * **<DWWir 

>FA? F*2 .6kgf/cm*rjtoJ£LT3#W^U M 
fcl, 6 iLtmCD^-f FffiK"C2 . 6 kgf/cm 2 Ct7JlJKL> 

t5»fBim 3 FWftr 2 .6kq 

f/an 2 KftUE L ri 5 ^WHBBS b , *ft CC 1 Mm(E>#V^ 
FiBfir 1 . 3 kgf/an' fcJnJBELT 5 #W»"T 5Ci 

[ o o i o 3 ep*3, ^mmcmzmmffiiTfrz-rm-b 

7;^^ Al a O, 8 8fifi^±9 5SSa£feiffi, 
Si0 2 3.6-1 011^ MgO 0.2-2.511^ 
C aO 0.2-2.5 11%, mBmWtftfc^Mfi^M 
VM»&tttK fMBSiO a . MgORl>*CaO0DSW»CDffl 
#5-1 2SS*TC&^T, §CSiO*, MgO&O'CaO 
O^Wfi<Dftl£ 1 0 0 S10, 

7 2-8 51fe MgO 3 — 2 5£M%, CaO 3 — 
2 5 ®g*TC, WB^iBW:?**** 0 . 5 M%fcTF, 
£tf6S# 5 o^Tt^ ^Ci ?:1$S[iT^ i><DV<h*> 0 

[0 0 1 1 } tJSaiJflt^-CASAl.O.OftflMt*. 9 
0-9 4 .5ttJMttW£QJ?ar*2. SulS 
BJSc^OSW«», SiO, 5-1011^ MgO 0. 
4— 1.5ttK CaO 0.3—1 .511^ -e*l6 

1 0 0 <t bfc£S©«J^©»te**Si 
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0 2 73— 84J[g& MqO 3 . 5 - 1 2fi& CaO 4 
[0 0 1 2 3 ffitZThZ-fWte? * y 

*#*$«h o omsgptc^turzro^o .0 1-1 
5fiasu, »s b< tto .o 5- 1 omssp, ctoffs: 

L<». 0 . 1 -8mfiSB^£tf£cfc5Kbfc4>Qr 

10 [0 0 1 3 3 HSC, JlW^ft^tSfSOW^r 
■E£U *cM^*¥ttttS0 .5-1 .0 /irrfB^c 

SI .9 0-2 . 1 0 g/on 3 CDJ^{*£f#, Cft£«EJ£*f 

«jt^s*««rsb©'c*5. c©»^ &Rft<Dflt 

»*Oit^ffi»« 8 m J /g- 1 5 m* b < , ■ * fc. 

/£ffJ<*cD«E/£fiK£ Urti 1350-1600 •CtffcRB 

[00143 wib^p pjifi^^e^co^wfi^ 0 . 5 ma 

20 %J£lTK«c*J:^tcS5tSti4*Sv -£<D#"C4>, N*0 
^K.OacSOTil/^yfiJRWtttOSWMBO .4 5* 

a%WT, »*l<k; 0.411%yT, TiO 

,o>£Wkko .2fifi%JWT, »ii<tto.i5%a 

[00 15] iffiaK»*tt, -b75'; ^XCDIW 

<«3%iyT. J:0»*L<tt2%KT3*«fair**. 
[00163 

T. ttasa8mVg«Ji, J: WKftaV 
0.5 — 1 . 0 Mm, J±S9ffRtf 8 rf/g— 1 5 m 2 /gOJDH- 

X % frS&B&fi 1.90-2.10 q/cm 5 (D&B&Zn. 

40 cn^i 3 5o — i 6 o o °c<DM&'vms<~r zcttcj: 

[0 0 1 7 3 ( 1 ) TJlZi-'M^'y 5 vtr^m 

[ 0 0 1 8 3 i^OT^ 5 ^M*44 Itli, r;u$ 
50 «g3^9 9 .7M*BLk. Jt*^2mVqW±, 
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&#3umbnF, »*U<«0 .5-3 Mm©fe©**iBS 

[0019] BJfiK»©5 *MqO*Jj:^CaO©iH»4<bl/ 

tf, ¥*&fitS3 .0 MmJ&TR cfc9*?£L<tt, 0.5- 
3 .0 MmCOfeCOSffira-riO^aSr**. *fc..Si 
O^^LTtt. BIS, BK. ^y/r/Jk io 

]»»4<bl/Ttt, WWtaWl -0/imHT. <t^*f*L< 
0.5-1.0mnr, JfcSffiW 5 irf /aBUi. f9Sf 

[0 02 0] ft(fST;l/ $ ^W^^ 5 ZXCDlimtfCte. 20 

-e»os«s#so .2ss%j^t, (HF*Ktto.i 

5 % y Tk: & * «t 9 cc jpf4^s^ l r 15^ $ ft & . 30 

[0 0 2 1 ] ttfc tt^RCWWKK* **fctt#«*« 

0-1 5 oocpswat^^ e *stt^iSi>j©^-cc«, 

ctDAftWtCfci, .OMrru Jt 

ail8(nVfr 1 5m l /flCC3Q:4J:^CC»»3ti4. SfS 

[0 02 2 ] (2) COi:^5CLTf#^7 y-**B» 
<hbr^^UX^L<«ciP («WB3£#EE:7u;*> f£ 

[0 02 3 ] ^L^c^«^Xg(D^CC*JC^T{fflE 50 
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#y tr^^T^n-^ (fva) , 72";jMIMI> rt^V 

&v-*\ #y*ju#>Bitt**fltsmttA^. 

[0 0 2 4] Wlx.ll X^U-F5-/+-*ffl^rWI« 

-?zm£> wiBis-rftwufc^^y-K:, zommft 

(JBB*»3fc) CCJtLT" l-5Sfi%©'W>#-*SSJHI 
OcpsJWTfcsBM-rS. W&Jhfc^y-t^T/U-F 

^-r^-tci:oaei so-25 o • c<Dser«ii$£ 

-2& tfrT«4 0-1 0 0 MmCD$SWti8i£3ft«£ 0 & 

CCSeoT^ffl^U^, CTP#K:J:gj5JEJ&ff 5 0 v 0-20 
0 0 kflf/an'r^SEOff^tC^TSo 
[0 02 5 ] ^«r?gte, #ajd9& » 

y - *r * y ii/Blv - # u *;i/#>M**©«ww 

^ffl^r 1 5 0 cpsttT<Dtttt^8BB L , S"#M^rffll^ 

[0 02 6 ] JSJSJB^ffii LrKSfrj^Kt^^fflt^ig 
£\ «&»Lfc^vy-4CA^>^SrjJSJDU, Ctl^K 
^StCi 0 8 0-1 2 0- cteHS*, IgM^tt^rT h 

[0027] j5cc k msft&t Lma^mx^mmm 

#4 0-#8 0^ r>a(D»l^iLt»T 
<D«&<*^:f#, C ncc^' ^ > y*»fflj«»(0*l^« 3 - 1 

0 * ftffflflagOiS^tt 1 5-3 0 3«SMI0 "CiB^«riB 

[0028] mm&j?mct*}t>t>?, ff^n/cM» 

W. *>3Ba*s 1.90 q/cm J jy±r * ^Ci 

D k J: 0*?$ U < « 1 .9 5 q/cm 3 iyjir^>^CD^M^ L 

IK ^SttK^l .9 0q/cm 3 *?gr«, 

[0029] c©atcur»e)*T,/t05jg(** i 350- 

1 6 00U ctWIKii 1 4 0 0-1 5 50 TWS 
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[0 0 3 0] *»W&C^5lWJg«ttT^5 ^Si2^ 5 * 
* * SrftfiBfaB A<D|Ej&fiC U fc<D tt&CDSfi CC <fc 

BP*, A1 8 0 3 <D^fi^r8 81t^±9 51S% 
^ffliUfc©**. A1 2 0 3 ^TS#8 8tt?*lTO, 

tfcWffiT-r«©rw*o<fci>. ai 2 o 3 ^ts 

[003 1 1 4/c, S?fBBM»T*-5Si0 2 , MgOR 

[0 0 3 2] tP% % SiO z , MgOSOfCaOCO^Wa^ 
Si0 2 3.6-1011%, MgO0.2— 2 .511%, 
CaO 0 .2 — 2 .5MM%E>iSffl-Cki:, Al x 0 3 ^Si© 

& 0 LJfrU Si0 2 , MgOR^CaOcD^WM^^or 

[0 0 3 3 3 AftWCCB, S iO 2 3 . 6 SM 

lilt £tc x MqCXD&mM&O .211^1? 

511%^^<!:, »2*H*S«fttl , r&©r, MgOCD^ 40 
?T»*0 .2-2 .Sll^iUCo MCC, CaOCDSWS 

<<D"C, CaOCO^Wfi^O .2— 2 .SaS^L/Zco 
[0 0 3 4] Si0 2 , MqOS^CaOCD^SO 
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[0 0 3 5 3 15^, SiO a , MgOSO'CaOCD^WS© 
fP* 1 0 0 i - Lfci#OSJSE»OSRI^W^, HP^, BM 
^CDMfiS^SiO, 7 MgO 3-251 

MX CaO 3 — 2 5MS%<!:l//c<m*, ^OlfttCJ: 
BP^. B]j£#*<DSi0 2 #7 2tl%*arii, «fc 

3 ss%*sre«:. te£mm<D&-&&2.i> < a g , * 

OMI^ 2 5 ll^iii ^>£, $2 ffi3W«f a-r a© 
T\ BJ^*CDMgOCDS!l^«ftrfBl5ffli:U^ B HK, 
BJ«»*OCaOC!>«^3««5©fe«-CW. Mtt&ftSfi 

T*rs^ra<»sa*5Ji8susc»©r. caoosw 

[0 0 3 6 ] *^CDISJ®^14T^5^®-fe^5 
WIB«c^«^<DS«l^CC 1 0 OMSPteSfL 

0. 0 1 — 1 5SfiBR<DZ rO a *»lrf SC«hGCj:?K 

i»«W4©fiTCcoa3&s-5©r0*L<ac4. ffi 

ibz rdowMtt, a^;. t?ias*ffi^ i o osasp 

fC*tUT0 .0 1-1 5*»ffl5r*S3&i v L<»0 . 
0 5-10MSiS % £K)B?£L< ttO . l-8Mtfi|$# 

[0 0 3 7 ] COig^, ^»IJ^^ Z rO.JWIBHi*©^ 
3»S^i .0 ^m«TcDi>CD^ffi^*r^©^fiSSr^-S 0 
Cfttt, Z rO a JR**<D^i&ttai3&s 1 .0 Mm*jH*4i; 

^«c#«4o^^i/=i-T^??aEU^-r<a»5, ^>f 
Tfcoa30«a(D-csfao< ai^. &tc zro l m*tL 

WAtf. Y.OjtKJE^iUr^ZrO.JOm-CMi 
Y, O a <l«fflB5*M<aT©fc<!)t«fflT4© 

[0 03 8 ] *fg?3tcj:ntf, mTfBCDiP< , ^£^(7) A 

1, o 3 ^»je<oBJj^*wffiof(^r»r^a^^ssinT 

T^C<h&Cj:0, 1 .0 — 5 .0 MmCOfBSrtcr)^i^fS^ 
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«S±. 3 .6 0q/cm a J^±<7^SffiK£WU Ofrfc, 
StfL, f±±W6DXK: J; Z>$smte £<DXf&& 5 %VXTt'J> 

T, <fcO»*L<K8MiidaT3&J»air*S. 
[0040] ^/c, )EPSafft«r3 .6 0 q/aiffiUbi L>fc 

©tt. *» saffijw 3.60 g/on 3 *«r ra^itas^+jj 
sag, waa^tto(ST*5i*jBc:r«wrsc 

5 ttflS* ,3.65 p/crn 5 «±**SfiSr * 4 . 

[0 04 1 ] $»^^^>r^ s ^ff-fe ^ $ 

(da i 2 o, *w*3wa u^^o«M#cctt^r wsiiB, 
^^©ey^—^asttiSSi Okflttetei»r l io 

OJM±<D«flEffi*jRU *fc, ftWatSttCS 1 60 1 

fcffiW»SJ&*2 5 kgf/imfJKiT**. C<DEE*H&£ (a 
c)«3£: ac=4 xp/(7txd2) (kgf/mm 2 ) rf^ 

[0 04 2] fcfy*-X853*si 10 0*«OJs|^CCtt 
3£3 #4 0 kflf/mrf*SSfe L < »BE«5fiS*« 2 5 kqf/mm 2 

ttimSSffiR W«*tt<DffiT*c o ft # 4 
CDt»il<ft^ S6Klv HHKBttttJISl 6 0 7CIF 40 

mteMfetZW&ftmcto^x 3 .0wW~«BLbr* 

[0 04 3] 

[SIMM 1 ] £M*4£St 1 , * 2 CC^r»5R©«tgt**« 
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8 BSRMI5$BW* U S3, «4CC^T¥*«ta**L/lt 

htitcx? y-*c#y tf^;i/r;i/3-;u*j»}R*3^5 
s«%A-f >*iut:m3!niorttffi*3 5 o cps^c^i 

U cn42 0 0'C(Ci(SfUc^I/-F7-{+--Cfg 

JEfr 1 tonf/an 2 (tt**No. 2 0 *5<fctf 3 8 <D?>f£B1£ 
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2 2^^t»^iSl .0/ink ttaS»6m J /ck tt 
K9 9.8»(Dy7^f^7;RtM»4 t MK^tttt 
No. 2 3(C-O(,»rt2H^0ttS5 5 jum, Jt«fflWl .5m 2 / 
q. J*£9 9 .7*DAW+H^*fc9fWSftfcn~y 

-^7;RtS3f4^fn-enffii^c 0 

[0 04 5 ] 4fc. MflOSCXCaOOjRH-iLr^ *fi 
K9 9.5XOftlfett«ttyBU SiO^jBWiLTra 
Wy>*«Bl/fc. ZrOaODSStL/rttWH- 
5, 8, 10, 1 5SO'2 5tCOl>r«^feSl .0 
Mm, Jfcf|ffi»l 2m 2 /* *$B9 9 . 9 %£3D— Mft^Jl/a 
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^rSS2 y y h^WDTJl/S 7^5S!c*Sfi[9 2 30^-;b^;U 
tptc-toSWO^S-CAn, WB82 5^ its 

MSI .2rf/fltDT^5 7>JWSWM*9 0 0qi7K0 .7 y 

9 h;l/*Ant, ;HHe®[l 0 0 rpm"C2 4^f 

[0 04 7 ] 
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